Genetic variability, heritability and selection response were studied among rice genotypes for yield attributing traits. Nine rice genotypes were evaluated in randomized complete block design with two replications at the University of Agriculture Peshawar-Pakistan during 2018. Significant differences were observed among the rice genotypes for all the traits. Pakhal took maximum value for Culm length (113.6 cm), Panicle length (29.05 cm), Secondary branches panicle -1 (31.4), Grain length (10 mm), Spikelets panicle 
INTRODUCTION
Rice (Oryza sativa L.) belongs to the tribe Oryzeae. The genus Oryza consists of two cultivated species Oryza sativa (Asian species) and Oryza glaberrima (African species) and about 20 wild species. Only O. sativa is composed of two major biotypes or sub-species indica and japonica and represent evolutionary adaptation to environmental variables (Maclean et al. 2002) .
The presence of rice in food economy of early man was found around 5000 BC in China and India from archaeological excavations. On global basis, rice is planted on area of 153 million hectares with total production of 672 million tons. China is the largest producer of rice (196 million tons) followed by India (133 million tons), Indonesia (64 million tons), Bangladesh (47 million tons), Vietnam (38 million tons) and Myanmar (32 million) tons. In Pakistan rice is planted on an area of 2.3 million hectares with total production of 7.2 million tons (FAOSTAT, 2017) . 57% of rice is grown on irrigated land, 25% on rain fed lowland, 10% on the uplands, 6% in deep-water, and 2% in tidal wetlands (Chopra and Prakash 2002) . It is a source of magnesium, thiamine, niacin, phosphorus, vitamin B6, zinc and copper. Some varieties have iron, potassium and folic acid. White rice is one of the poorest cereals in proteins; some improved varieties however may provide 14 g of protein per 100 g. A number of energy rich compounds such as carbohydrates, fats, proteins and reasonable amount of calcium and riboflavin are found in rice (Juliano and Villareal 1993) .
Rice is the second most important food crop in Pakistan. It is planted not only in respect of local consumptions but also in view of large exports. In Pakistan rice crop was cultivated on an area of 2.78 million hectares with a production of 6.79 million tones and total yield was 2437 kg ha -1 (FAOSTAT, 2017) . Khyber Pakhtunkhwa contributes 0.04 million hectares with production of 0.08 million tons (FBS 2018) . In the northern areas of the Khyber Pakhtunkhwa cool tolerant rice genotypes are grown, while in the southern areas of Khyber Pakhtunkhwa, IRRI type long grain high temperature stress tolerant rice genotypes are grown. Two provinces of Pakistan, i.e. Punjab and Sindh, are the main rice growing regions with nearly 50% area in each province. In Pakistan, besides its importance as a food crop, about 23% of the total foreign exchange earnings is shared by rice and is called as "Golden grain of Pakistan" (Shah et al. 1999) .
In Pakistan, rice is grown under diverse climatic, hydrological and edaphic conditions and is divided into four distinct agro ecological zones. The first zone consists of northern mountainous areas of the country and irrigated rice is grown in either flat valleys or terraced valley sides. The second zone lies in the broad strip of land between the rivers Ravi and Chenab where both canal and subsoil water are used for irrigation. The large tract of land on the west bank of the river Indus constitutes the third zone. While the fourth zone is the Indus delta, which consists of vast spill flats and basins; the latter are mostly irrigated (Chaudri 1986 ).
The presence of genetic variation for the desired traits constitutes the basis of plant breeding programs. Success of any crop improvement programme largely depends on the magnitude and range of variability on the available genetic stock. Critical estimate of genetic variability is a prerequisite for initiating appropriate breeding procedures in crop improvement programms. Information of genetic variability among yield and associated traits in rice has been reported by many workers (Sivasubramanian and MadhavaMenon 1973, Latif and Zamin 1965) .
Assessment of the levels and patterns of genetic variability is of the immense significance in crop breeding programs for diverse applications which includes; (1) Analysis of genetic variability in landraces, accessions and wild relatives of crops for the morphological characteristics (Cox et al. 1986 ), (2) Identification of diverse parental combinations to create segregating progenies with sufficient genetic variability for onward selection (Barret and Kidwell 1998) (3) Introgression of desirable genes from diverse germplasm sources into the available narrow genetic base cultivars. Despite the richness of the genetic resources, only a small proportion of world rice germplasm collections have been used in breeding programs. Consequently, a genetic similarity is found within several commercial rice germplasm around the world (Guimaraes et al. 1995; Rangel et al. 1996) . The limited use made of the rice genetic diversity available worldwide, has been the concern of rice breeders for the last few years. Identification of desirable germplasm sources can contribute significantly to broaden the narrow genetic base of the existing cultivars for bringing another green revolution in rice crop.
According to Raje and Rao (2000) genetic variability is essential in order to realize response to the selection. The estimates of genetic parameters of variation are specific for a particular population and the phenotypic expression of the quantitative characters may be altered by the environmental stresses that affect plant growth and development. Analysis of variability among the traits and the association of a particular character in relation to other traits contributing to the yield of a crop would be of a great importance in planning a successful breeding program (Mary and Gopalan 2006) . The observed variability is a combined estimate of genetic and environmental causes, of which only the former is heritable. However, the estimates of heritability alone do not provide an idea about the expected gain in the next generation, but it has to be considered in conjugation with the estimates of genetic advance, the change in mean value between generations. The objective of present study is to assess the genetic variability among rice genotypes for yield relating traits and to identify superior rice genotypes for Peshawar valley.
MATERIAL AND METHODS The experiment was conducted at the Department of Plant Breeding and Genetics Research farm, University of Agriculture, Peshawar Khyber Pakhtunkhwa during rice crop growing season 2018. Nine rice genotypes viz. NIAB-IR-8, NIAB-IR-9, Pakhal, IR-8, Kashmiri Basmati, DR-82, DR-83, Dokri Basmati and Sugdesi were planted in randomized complete block design with two replications. Each genotype was planted in four rows each of which was three meter long and the distance between two consecutive side by side row is 30 cm. Seeding was raised in well prepared seedbeds on 12 th May 2017. Genotypes took 7 to 8 days to seedlings emergence. The seedlings were transplanted to well puddle field on 04 th June 2017. Uniform agronomic practices were performed for all genotypes. Data were recorded on culm length, panicle length, secondary branches panicle -1 , grain length, spikelets panicle -1 , grains panicle -1 , 100 grain weight and grain yield plant -1 . The data obtained after compilation were statistically analyzed using Mstat-C software for randomized complete block design. Mean separation was carried out following LSD (0.05) test. Heritability was calculated according to Allard (1960) . Genetic advance was estimated according to Fehr (1987) .
. σP GA = genetic advance, k = selection intensity, σP = phenotypic standard deviation
RESULTS AND DISCUSSION

Culm, Panicle and Grain length
Analysis of variance showed highly significant differences for culm and panicle length while significant difference was observed for grain length. Means of culm, panicle and grain length were 94.8, 25.8 and 9.4, respectively. Coefficient of variations for culm, panicle and grain length was 3.52, 3.50 and 3.97%, respectively. High heritability was noted for culm length (0.95), panicle length (0.84) and grain length (0.62) with a genetic advance of 27.77 for culm length, 3.83 for panicle length and 0.78 for grain length. Our results are in line with Bhadru et al. (2012) , Osman et al. (2012) and Ashfaq et al. (2012) , who also noted highly significant differences among rice genotypes for panicle length and grain length.
Secondary branches, Spikelets panicle -1 , Grains panicle -1
Mean squares revealed significant differences (P≤0.05) among rice genotypes for secondary branches panicle -1 and spikelet panicle -1 . While highly significant differences were noted for grain panicle -1 (Table 1) . Means of secondary branches, spikelets and grains panicle -1 were ranged from 31.4, 162.8 and 122.7 respectively. Coefficient of variation for secondary branches, spikelets and grains panicle -1 was 10.52, 8.45 and 4.73%m, respectively. Sajid et al. (2015) and Akinwale et al. (2011) .
100-Grain weight and grain yield plant -1
Highly significant differences (P≤0.01) were observed among rice genotypes for 100-grain weight and grain yield plant -1 (Table 2) . Mean values of 100-grain weight and grain yield plant -1 was 2.5 and 3.8 g. Coefficient of variation for 100-grain weight and grain yield plant -1 was 7.01 and 8.35 respectively. High heritability was noted for 100-grain weight (0.76) and grain yield plant -1 (0.95) and the genetic advance for 100-grain weight and grain yield plant -1 was 0.31 and 13.34, respectively. Sanghera et al. (2013) , Dutta et al. (2013) and Gangashetty et al. (2013) also reported significant differences among rice genotypes. It can be concluded on the basis of results obtained from this experiment that all the rice genotypes manifested genetic variability for majority of the studied traits, showing possibilities for an effective selection. Analysis of variance showed significant differences (P≤ 0.01) among the rice genotype for Culm length, Panicle length, Grain length, Spikelets panicle -1 , Grains panicle -1 , 100 grain weight and Grain yield plant -1 . However Secondary branches panicle -1 showed significant difference among genotypes. Culm length (113.6 cm), Panicle length (29.05 cm), Secondary branches panicle -1 (31.4), Grain length (10 mm), Spikelets panicle -1 (162.8) and Grains panicle -1 (122.7 g). However genotype NIAB-IR-8 took maximum value for 100 grain weight (2.9 g) and Grain yield plant -1 (30.28 g). the present experiment indicated that genotype NIAB-IR-8 and Pakhal are potential genotypes for yield and yield associated traits and can be used in future rice breeding programms.
